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The Need for Alternative Fuels and Bioenergy in the 21st Century: 
Implications for Secondary Agricultural Education Curriculum Integration
Introduction
The United States’ dependence on foreign oil has sparked interest in research in developing alternative fuel sources (i.e., ethanol and biodiesel) for automobiles.  The dependence of foreign oil has also led to several pieces of legislation including the Energy Independence and Security (EISA) Act of 2007. EISA states that all vehicles, staring in 2011, shall have a combined fleet average of 35 mpg, and/or be capable of using alternative fuels or alternative fuel blends (EPAct Transportation Regulatory Activities, 2009).  Alternative fuel blends contain low percentages of biodiesel or ethanol blended with diesel fuel or gasoline, which can be used in all current diesel and gasoline engines. The purpose of alternative fuel blends is to allow vehicles lacking the capability to use pure alternative fuels the ability to utilize a cleaner burning fuel (Fuel Blends, 2009).  

With the increased interest in the development of alternative fuel consumption, opportunities for future education on careers related to alternative energy for secondary agriculture students exists.  An alternative fuels curriculum at the secondary level would enable students to obtain technical, science-based content specific skills offered in the context of agriculture (Roberts & Ball, 2009).  Using science content in an agricultural context leads to a “skilled agricultural workforce and successful citizens that are agriculturally literate contributors in a democratic society” (p. 87).  
 
How it Works
Currently, this state has two courses at the secondary agricultural education level in which alternative fuel integration would naturally occur – Agricultural Power and Technology (AP&T) and Natural Resources (NR).  Students enrolled in AP&T courses learn a variety of content to include internal combustion engines, and compression engines and their fuel sources.  Integrating alternative fuels into AP&T courses will allow students to experience firsthand how to manufacture and modify alternative fuels and equipment. Additionally, students enrolled in NR courses are introduced to a variety of renewable resources.  As such, the NR curriculum should include content on alternative fuels and how they are produced (i.e., corn, switchgrass, sorghum and soybeans).  

Results to Date
Roughly 80 hours have been invested in searching for how alternative fuels are being integrated into secondary agricultural education programs.  The following search engines were accessed: Google, Google scholar, and ProQuest.  In an attempt to refine searches, the following key words were included: alternative fuel curriculum in agricultural education, alternative fuel curriculum + agriscience, alternative fuel curriculum, alternative fuels + high school agriculture classes, integrating alternative fuels into secondary agriculture classes, and biofuel curriculum.  These searches have resulted in limited information, with no results recognized in the context of agriculture.  The most prominent source of curriculum found is from the National Energy Education Development (NEED) Project (2004).  NEED has developed lesson plans for 4th graders through 12th graders.  NEED has a database of lessons including content in three areas: Alternative Fuels, Ethanol, and Biodiesel.  

Future Plans
The future plan of faculty at this [State] institution is to provide secondary agricultural education teachers with quality instructional materials related to alternative fuels and biodiesel.  As such, research will be conducted by querying secondary agricultural education teachers to determine their needs related to the topic. Once identified, the lead researcher will begin composing new lessons for secondary agricultural education teachers that meet state and national standards (i.e., math, reading, science and agriculture). Integrating core subjects into an agricultural context provides students a better understanding of the core subjects (Roberts & Ball, 2009).  Further, once lessons are developed, online modules will be constructed in which teachers and students can access curriculum materials.  Specifically, these modules will allow for digital game based learning (DGBL), which is an interactive learning strategy that uses video games to reinforce information from the lesson (Coffey, n.d.) through simulations.  Lastly, once modules have been devised, professional development and in-service will occur for teacher training and preparation related to using DGBL to integrate alternative fuels into secondary agricultural education curricula. 

Costs/ Resources Needed
There is a need for two graduate students, one Ph.D. student in Agricultural Education to review and write curriculum and one Masters student in Computer Technology to produce the DGBL modules.

	Resources
	Cost

	Ph.D. Agricultural Education Student
	$22,000.00

	Masters Computer Technology Student
	$13,000.00

	Flash Technology
	$0.00

	Professional Development and Inservice
	$5,000.00

	Total
	$40,0000
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